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General Info on Humpback Whales 
North	  Pacific	  
•  Feed	  in	  the	  summer	  along	  the	  coast	  from	  California	  to	  Alaska	  

•  Prey	  switching	  and	  dura;on	  of	  their	  presence	  greatly	  
influenced	  by	  what	  they	  are	  feeding	  on	  	  

•  Krill	  and	  fish	  (e.g.	  anchovies)	  
•  Feed	  coopera;vely	  	  

•  Winter:	  migrate	  to	  breeding	  grounds	  off	  of	  Hawaii,	  Mexico,	  
Costa	  Rica,	  and	  Japan	  	  
•  California	  animals	  typical	  migrate	  to	  Mexico	  and	  Costa	  Rica	  
•  Alaska	  popula;on	  migrates	  to	  Hawaii	  
•  There	  is	  overlap	  
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Humpback whale SAR 

•  Humpback	  whale	  (SARs	  from	  6/4/2014)	  
•  Popula;on	  es;mate	  -‐	  1918	  
•  Increasing	  –	  7%	  	  
•  PBR	  is	  11.0	  
•  Mean	  annual	  take	  based	  on	  2007-‐2011	  data	  is:	  
•  Fishery=	  >4.4	  [stranding	  reports	  and	  observer	  
reports]	  

•  Collisions=1.1	  [stranding	  reports]	  
•  Other	  HC	  SI/M	  =0	  
•  Total	  5.5	  is	  less	  than	  PBR	  (11.0)	  
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California/Oregon/Washington Stock 
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General Info on Gray  Whales 
•  Eastern North Pacific (ENP) 

•  Feed in the Chukchi, Beaufort, nw Bering Seas 
•  Small group summer/feed along Pacific Coast 

“Pacific Coast Feeding Group” (PCFG) 
•  Migrate to winter breeding grounds off Mexico 
•  Predictable migration timing 
•  Delisted after recovery 1994 

•  Western North Pacific (WNP) 
•  Feed in the Okhotsk Sea 

•  ENP and WNP are genetically distinct, but overlap 
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Gray Whale SAR 
Eastern North Pacific 

•  Gray	  whale	  (SARs	  from	  6/4/2014)	  
•  Popula;on	  es;mate	  –	  19,126	  
•  Increasing	  –	  over	  3	  %	  annual	  
•  PBR	  is	  558	  
•  Mean	  annual	  take	  based	  on	  2007-‐2011	  data	  is:	  
•  Fishery=	  2.4	  [stranding	  reports	  and	  observer	  reports]	  
•  Collisions=2.2	  [stranding	  reports]	  	  
•  Other	  HC	  SI/M	  =123	  (Russian	  whaling)	  
•  Total	  less	  than	  PBR	  	  
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Photo identification of whales 
•  Fluke identification is most common 
•  Each whale can be identified by the unique black 

and white pattern on the underside of the flukes 
(humpbacks and grays) 

•  Allows researchers to monitoring of the 
movements, health, and  

    behavior of individual  
    humpbacks and gray  
    whales 
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How are whale getting entangled? 
•  Difficult  to pinpoint exactly  

•  Slack line 
•  Night/poor visibility? 
•  Caught on fins, tail, mouth while feeding? 
•  Anecdotal whales have been observed “playing” with kelp 
•  Response to early sensation of line is roll/throw gear? 
 

•  Better documentation and increased response can help 
recreate/understand entanglement 
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Entanglement Science 

•  How whale get entangled? 
•  No d 

11 



12 



13 

East Coast Approach to Minimizing 
Entanglements 

•  East Coast – struggling for several decades to understand 
the mechanics of entanglement and design effective 
solutions 
•  Some time/area closures where risks known/appear high 
•  Sinking line - Most trap fisheries involve strings 
•  Weak links – required on surface buoys and anchors 
•  Minimizing vertical lines – assumption that number of 

entanglements related to number of vertical lines (minimum trap 
# per string) 

•  Dynamic area management – makes sense, implemented, but 
ultimately challenging to operate   

•  Evolving gear marking – trying to pinpoint sources 
 



14 



15 



Fixed Gear Guide 
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Humpback whale Fixed gear commercial fisheries 

Scaled whale density (1 to 7) multiplied by scaled fixed gear commercial fishing effort  
(1 to 7) results in a co-occurrence score (1 to 49) 
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Co-occurrence model walk-through 



Co-occurrence 
map of humpback 
whales with all 11 

fixed gear 
fisheries 
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Gray whale monthly densities 
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DeAngelis et al., in prep 



Co-occurrence map of gray whales with all 11 fixed gear fisheries 
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Specific investigations/research (elevated risk areas) 
1.  San Francisco: This time/area study of fishing effort and large whale 

presence would capture an elevated risk area for all whale species included in 
this study and would address multiple model limitations. 

2.  Santa Barbara: July to December - this time/area study would capture an 
elevated risk area for multiple whale species with the California halibut/white 
seabass set gillnet, hagfish trap, rock crab trap, sablefish, spiny lobster trap, 
and spot prawn trap fisheries. 

3.  Washington, Oregon, and northern California: Areas that overlap with 
Dungeness crab trap fishery in December and January - focus on a wide area 
over a short time frame would capture an elevated risk for blue, fin, and 
humpback whales and further refine the fishery effort model to target areas of 
higher gear concentrations. 

4.  Central California: Humpback whales in central California with sablefish/spot 
prawn based on model results and confirmed entanglement. 
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Results comparison to entanglement records 
•  Co-occurrence model results were compared to 15 

entanglement reports where fishery and general 
gear set location are known 

•  All 15 reports were associated with co-occurrence 
model medium to high scores 

•  This supports the use of the co-occurrence model 
for assessment of whale entanglement risk off the 
U.S. west coast 

•  Recent entanglement data does make sense in this 
framework 
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Recent/Current NMFS Outreach and Efforts  

•  Large whale entanglement workshop - November 2013 
•  Key finding to engage with fishing community 

•  Public meetings in Oregon fishing community - September 2014 
•  Engagement with CDFW to connect with CA fishing community – now 
•  Review of entire entanglement record and updating database  –  July 

2015 
•  Paper detailing record of whale entanglements on US west coast – in 

prep 
•  Compiling all available information regarding ideas/key concepts 

related to minimizing entanglements – in prep 
•  Engagement with fishermen to improve our data collection and 

understand the right questions to ask about the gear - now  
 


